The specific RIP1 inhibitor necrostatin-1 ameliorated degradation of ECM in human SW1353 cells.
Abnormal destruction of the components of the articular extracellular matrix (ECM) such as type II collagen and aggrecan caused by advanced glycation end products (AGEs) has been considered as one of the pathological characteristics of osteoarthritis (OA). Receptor-interacting protein 1 (RIP1), an important serine/threonine kinase, possesses a variety of biological functions including cell proliferation, survival and death. The physiological roles of RIP1 in OA have not been reported before. Here, we found that AGEs increased the expression of RIP1 in human chondrosarcoma cell line SW1353 cells. Importantly, we found that antagonism of RIP1 using its specific inhibitor necrostatin-1 (Nec-1) ameliorated AGE-induced degradation of type II collagen and aggrecan in SW1353 cells. We also found that treatment with Nec-1 reduced the expression of MMP-3 and MMP-13 but restored the expression of Tissue inhibitor of metalloproteinase (TIMP)-1 and TIMP-2. Also, our results indicate that Nec-1 inhibited AGE-induced expression of ADAMTS-4 and ADAMTS-5. Mechanistically, we found that Nec-1 treatment inhibited the activation of JNK and the transcriptional factor AP-1 by reducing the expressions of c-Fos and c-Jun, the two main components of AP-1. Additionally, we found that Nec-1 treatment abolished AGE-induced activation of the transcriptional factor NF-κB by suppressing the nuclear translocation of p65. These findings suggest that RIP1 might be an important therapeutic target of OA.